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Upper troposph ere circ ulation anomalies over Asia-Pacific region associated with
the interannual variation of Indian summer monsoon
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ABSTRACT. Morubly mean vector wind and geopo rentia l heights at 200 hPa of 67 radiosonde stations from Asia
Pacific region s for the period 1963-1988 are used to exa mine the co mpos ite circ ulation anomaly patterns for the month of May
and the monsoon seaso n (June- September) with respect to good monsoon years and bad monsoon years (bo th associ ated with
ENSO and nOC assocteted with E.'lSO). There are significant differe nces in the anomalous circ ulanon featu res between good
and bad monSOOB years . During the month of May an anomalous anticyclonic (cyclonic) circulation ove r-central Asia and an
anomalous cyclonic (anticyclonic) circ ulation over Pacific ocean were observed during good (llad ) monsoon years . Tbese
anomalies persist in the subsequent monsoon season. The key mechanisms of the developm ent of these anoma lous circulati on
patterns and their consequences are discu ssed.
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1. Introduction

Since long back it has been recogni zed that monsoon
systems, such as the Asian monsoon , of which India is apart,
play an important role as a major source of energy in the
global sca le circu lation in the tropics. Yasunari and Seki
( 1992) explained the role of Asian summer monsoon as a
transmitter of climatic signals bel ween the tropics and the
extratropics in the seaso nal cycle. Consequently, year-to­
year variation cou ld be observed in the activity of monsoon.
Over the Indian region there is a large interannual variation
betwee n so called good monsoon years with above norm al
rainfall over the region as a who le and bad monsoon years
or droughts with deficient rainfall . In a country like India
with agro -based eco nomy, agricultura l activities depe nd on
the performance of southwest monsoon. The earlier studies
on the interan nual variab ility of Indian southwest monsoon
are mainly of two types . In the first type ofstudies (Thapliyal
and Kulshrestha 1992 , Krishnakumar et al. 1995. Hasten­
rath 1995 . Singh and Pai 1996) the rainfall and the global
and regional parameters having physica l and statis tical reia-
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tionship with the rainfall were quantified and their relation­
ships were utilized 10 forecas t the rainfa ll quantitatively
using techniques like regression. principal. component
analysis (PCA) etc.

In the second type ofstudies (Kes havamurty et al. 1980,
Verma 1982, Rajeevan 199 1, 1993a. Krishnam urti et al.
1989, 1990, Deet al. 1995) mean and ano malous circ ulation
patterns are diagnosed using wind vecto r. outgoing long­
wave radia tion (OLR) and cloud fields for significant sig­
nals prior to the monsoon season and their persis tence
durin g the subsequent monsoon seaso n. In order to have
better confidence in the quanti tative forecast. qualitative
behaviour of circ ulation features prior to the monsoon sea­
son should be watched thoroughly. Using compos ite height
and thermal circulation anomalies some researchers (Ke­
shavam urty et al. 1980. Verma 1982. Rajeevan 1991 ) sug­
gested that upper troposph eri c cyclonic (anticyclonic)
anoma lies pers ist over north west India during May and June
months of drought (flood) years. Rajeevan (1993a) later
observed that these are pan of large scale circulation anom-
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